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DESCRIPTION 



PORTABLE RADIO APPARATUS 



Technical Field 

The present invention relates to portable radio apparatus 
such as a portable telephone set, and in particular to a portable 
radio apparatus with improved sound quality of a speaker. 

Background Art 

In portable radio apparatus such as a portable telephone 
set, the casing is getting more and more compact and low-profile 
in order to enhance portability. Thus, efforts have been made 
to install in high density a radio circuit , a speaker, a receiver, 
and an LCD (Liquid Crystal Display) module in a limited space 
within the casing. 

In general , a speaker is easier to vibrate when the volume 
of a space present at the rear of the speaker is larger. In 
the portable telephone set, it is difficult to reserve a 
sufficient space at the rear of the speaker because of the 
high-density install ; as a result , full performance of a speaker 
cannot be obtained. 

It is requested to prevent an electromagnetic wave from 
generating a noise in the speaker. 



The inventions has been proposed to solve such problems 
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and aims at providing a portable radio apparatus that prevents 
propagation of an electromagnetic wave from a radio circuit 
to a speaker and improves sound quality of a speaker. 

Disclosure of Invention 

Portable radio apparatus according to the invention is 
portable radio apparatus comprising a radio circuit, a speaker, 
and a shield member for electromagnetically shielding the radio 
circuit from the speaker , characterized in that the shield member 
is provided with ventilation holes having a size that does not 
affect the shielding performance- via this configuration, it 
is possible to let air compressed by the vibration at the rear 
of the speaker to pass through ventilation holes without reducing 
the shielding performance inherent to the shield member. Thus 
it is possible to prevent propagation of an electromagnetic 
wave from a radio circuit to a speaker and improve the sound 
quality of the speaker. 

Brief Description of the Drawings 

Fig . 1 is an internal structure of portable radio apparatus 
according to a first embodiment of the invention; and 

Fig . 2 is an internal structure of portable radio apparatus 
according to a second embodiment of the invention. 




Embodiments of the invention will be detailed with 
reference to the drawings. In the following description , the 
section of a portable radio apparatus positioned upward when 
the portable radio apparatus is used is assumed as the upper 
5 section of the portable radio apparatus* 
( First embodiment ) 

Fig, 1 is a cross-sectional view of the internal structure 
of the section above the approximate center of portable radio 
apparatus according to a first embodiment of the invention. 
10 The portable radio apparatus comprises a front cover 1 

p= and a rear cover 2 as a casing. On top of the front cover 1 

\7\ is provided an opening , where a transparent panel 3 for liquid 

£0 

_ display is fixed. In close proximity of the upper end of the 

fy front cover 1, a receiver sound hole 1A is provided. At the 

m 15 position on the inner surface of the front cover 1 corresponding 

P " 

PJ to the receiver sound hole 1A, a receiver 4 is fixed via a cushion. 

On top of the rear cover 2, a plurality of speaker sound holes 
2A are provided. At the position on the inner surface of the 
rear cover 2 corresponding to the speaker sound holes 2A, a 

2 0 speaker 8 is fixed. 

Within the casing composed of the front cover 1 and the 
rear cover 2, a printed circuit board 5 is provided. On the 
upper face of the printed circuit board 5, an LCD holder 6, 
which holds an LCD module 7 is provided. On the lower face 

25 of the printed circuit board 5, a radio circuit 9 is mounted. 



Further/ a shield case having a shape to cover the radio circuit 
9 is provided. In close proximity of the position at the bottom 
of the shield case 10 that is opposite to the rear of the speaker 
8, a plurality of ventilation holes 10A are provided. The size 
of a ventilation hole 10A is specified so as not to affect the 
performance of shielding an electromagnetic wave radiated from 
the radio circuit 9 . The size is specified depending on the 
use frequency of a portable telephone set. 

In portable radio apparatus having the above 
configuration, vibration of the speaker 8 is propagated via 
a rear sound hole (not shown) . Air compressed by the vibration 
of the speaker 8 is propagated around from the rear of the speaker 
8. Part of the compressed air passes through the ventilation 
holes 10A on the shield case 10 and reaches the space within 
the shield case 10. Providing ventilation holes 10A in the 
shield case 10 allows the space in the shield case 10 to be 
used for upgrading the sound quality of the speaker 8. 

An electromagnetic wave radiated from the radio circuit 
9 is shielded by the shield case 10 and never leaks out of the 
shield case 10. Thus, a noise, caused by that the 
electromagnetic wave radiated from the radio circuit 9 reaches 
the speaker 8, is not generated. 

In this way, in portable radio apparatus according to 
the first embodiment of the invention, a shield case 10 is 
disposed to cover the radio circuit 9 and ventilation holes 
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10A having a size that does not affect the shielding performance 
are provided on the face that is opposite to the rear of the 
speaker 8* This improves the sound quality of the speaker 8 
and prevents propagation of an electromagnetic wave from the 
5 radio circuit to the speaker 8. 
(Second embodiment) 

Fig. 2 is a cross-sectional view of the internal structure 
of the section above the approximate center of portable radio 
„ apparatus according to a second embodiment of the invention. 

~=r 10 The same components as those in Fig. 1 are given the same signs 
pj and the corresponding description is omitted. 

uj In this embodiment, a holder 11 having a shield feature 

CO 

s is provided instead of a shield case 10 in the first embodiment, 

jfy The holder 11 has a surface composed of for example a metallized 

vfl 15 resin to shield the speaker 8 from an electromagnetic wave 
FU radiated from the radio circuit 9. The holder 11 has a shape 

that to cover the rear and sides of the speaker 8. In close 
proximity of the rear of the speaker 8, ventilation holes 11A 
having a size that does not affect the performance of shielding 
20 an electromagnetic wave radiated from the radio circuit 9 are 
provided. Metallizing a section on the inner surface of the 
rear cover 2 that faces the radio circuit 9 prevents the 
electromagnetic wave radiated from the radio circuit 9 from 
leaking out of the rear cover 2- Configuration of the other 
25 sections is the same as the first embodiment. 



In portable radio apparatus having the above 
configuration, vibration of the speaker 8 is propagated via 
a rear sound hole (not shown) - Air compressed by the vibration 
of the speaker 8 is propagated around from the rear of the speaker 
8- The compressed air passes through the ventilation holes 
11A in the holder 11 and is propagated in the surrounding space. 
Thus, the space around the holder 11 can be used to improve 
the sound quality of the speaker 8. 

Since the speaker 8 is shielded by the holder 11, the 
electromagnetic wave radiated from the radio circuit 9 never 
reaches the speaker 8 nor generates a noise. The 
electromagnetic wave radiated from the radio circuit 9 and 
propagated to the inner surface of the rear cover 2 is reflected 
on the metallized inner surface and never leaks out of the rear 
cover 2 . 

In this way, portable radio apparatus according to the 
second embodiment of the invention is provided with a holder 
11 that has a shape to cover the rear and sides of the speaker 
8 and ventilation holes 11A that do not affect the performance 
of shielding an electromagnetic wave radiated from the radio 
circuit 9 in close proximity of the rear of the speaker 8 * - This 
improves the sound quality of the speaker 8 and prevents 
propagation of an electromagnetic wave from the radio circuit 
to the speaker 8. 
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Industrial Ap plicability 

As mentioned earlier, the portable radio apparatus 
according to the invention has excellent advantages that 
propagation of an electromagnetic wave from a radio circuit 
5 to a speaker is prevented and the sound quality of the speaker 
is improved, by providing ventilation holes in a shield member 
for electromagnetically shielding the radio circuit from the 
speaker, said ventilation holes having a size that does not 
affect the shielding performance. 
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